The DI-cleaning process for vials and jars consists of a triple rinse in DI, immediately followed by an overnight soak in DI, and finally another triple rinse in DI before drying under a class-100 HEPA clean bench and capping. The DI-cleaning process for sampling equipment is identical to the aforementioned DI-cleaning process for vials with the addition of a thorough scrub with a 2% Citranox detergent solution beforehand (Citranox was not used on the sample containers or vials). The acid cleaning process consists of soaking in 10% trace metal grade HNO 3 for one week, triple-rinsed in DI, then DI-soaked for one week, triple-rinsed in DI, and finally dried under a class-100 HEPA clean bench and capped.
mL polypropylene Nalgene wide mouth jars. The first 60 mL jar, for major ion and stable isotope analysis, was DI-cleaned. The second 60 mL jar, for trace element analysis, was acid cleaned. The two sets of jars were then transferred to our clean room and allowed to melt overnight at room temperature. The major ion and stable isotope samples were poured into their respective vials for analysis. The trace element samples were each acidified to 1% with Optima double-distilled HNO 3 under a class-100 HEPA clean bench, capped, shaken, left to digest for one week, and then poured into a set of acid cleaned polypropylene vials ready for analysis. Major ion, trace element, and stable isotope lab procedures follow those in (Osterberg et al., 2006) .
The majority of the firn sections were manually or electromechanically drilled, the cores subsequently being subsampled for major ion analysis on a DI-cleaned plastic core tray using a DI-cleaned plastic knife to cut the core into slices (several test cores were drilled beforehand in order to clean the drill barrel). Each subsample of core was placed inside a new Whirl-Pak plastic bag, sealed, and stored at -20ºC. Prior to analysis, the Whirl-Pak bags from each firn section were left to melt (upright in a clean lab) overnight. The following morning, under a class-100 HEPA clean bench, they were poured into DIcleaned vials ready for major ion analysis. Firn section cores for trace element analysis were melted using the University of Maine continuous melter system (Osterberg et al., 2006) . Firn sections that were not drilled were collected from snow pits excavated using DIcleaned plastic shovels and sampled using a DI-cleaned ultra-pure-nickel (Ni 270) blade.
Each firn section snow pit sample for trace element analysis was collected directly into an acid-cleaned 60 mL polypropylene Nalgene wide mouth jar and treated in the same manner as the ITASE-06/07 surface snow trace element samples (above). Each firn section snow pit sample for major ion analysis was placed inside a new Whirl-Pak plastic bag, sealed and treated as the firn section core samples (above).
S.2 Chemistry Quality Control
We ran a series of method blanks, these are a series of vials prepared and treated in precisely the same way as the sample vials, the only difference being that they contain DI water instead of a snow sample. The results from the method blanks define our method detection limits, whereby the Method Detection Limit (MDL) for each element is equal to three times the standard deviation of that element in a series of method blanks. We used seven method blanks to calculate the MDL for our IC samples and eight for our ICP-SFMS MDL (Table S1 ).
The mean surface snow concentrations for each traverse year are above the mean blank concentrations and MDL for each IC ion and ICP-SFMS element (Table S1 ).
Additionally, the MDL and mean blank concentrations for each ICP-SFMS element are similar to, and in most cases lower than, published values using similar methods and identical/comparable instruments (Osterberg et al., 2006; Knusel et al., 2003; Krachler et al., 2005; Barbante et al., 1999) The MDL, when expressed as a percentage of the mean surface snow sample concentration for each traverse year, is below 10% for the majority of the ions/elements (Table S1 ). For the ITASE-02 ions the MDL is 63%, 38%, and 20% of the mean concentrations for Mg, Ca, and Na, respectively. For the ITASE-03 ions, the MDL is 33% and 17% of Ca and Mg and for ITASE-06/07 the MDL is 35%, 32%, and 25% of Ca, K, and Mg ions, respectively (Table S1 ).
For the ITASE-02 elements the MDL is 61% and 59% of the Al and Fe; 47%, 34%, 33%, and 33% of the Co, Li, Cr, and As; and 18%, 18%, 16%, and 13% of the Ti, U, V, and Cd, respectively. For the ITASE-03 elements the MDL is 44%, 43%, 40%, and 28% of the Co, Cr, Li, and Al; 23%, 15%, 13%, 12%, and 10% of the Fe, Ti, Cd, V, and Ba, respectively. For ITASE-06/07 elements the MDL is 36% and 26% of the Li and Co; 13%, 11%, and 10% of the V, Al, and Fe, respectively. The MDL for the remaining elements is <10% of the mean surface snow concentration (Table S1 ).
The Mg enrichment during the ITASE-02 and ITASE-03 traverse years is artificially high as a result of the following factors. The ITASE-06/07 surface snow samples were analyzed for all trace elements presented here during their first ICP-SFMS analysis.
However, surface snow samples from the ITASE-02 and ITASE-03 traverse years were re-run on the ICP-SFMS (after sitting unfrozen for >1-year) in order to obtain Na, Mg, Li, and K data (these four elements were not measured on the ITASE-02 and ITASE-03 samples during their initial ICP-SFMS analysis). The re-run Na and K data seem to be unaffected based upon the fact that the ICP-SFMS trace element concentrations are not higher than the original IC major ion data. Unfortunately, we do not have any IC analyses with which to compare the re-run Li data. However, the original ITASE-06/07 Li data exhibit similar concentrations and nssEF c values to the re-run ITASE-02 and ITASE-03
Li data, so we assume that the re-run Li is unaffected. The re-run ICP-SFMS Mg samples exhibit significantly higher concentrations than the IC major ion data, but the original ITASE-06/07 ICP-SFMS Mg samples do not. There are two possible explanations: either the storage vials are leaching small amounts of Mg into the sample or a significant fraction of the total Mg is present in particulate form that takes longer than one week to dissolve in 1% HNO 3 . The latter explanation is the more likely of the two. Figure 7 , except that the three y-axes for each element are identical log scales. . Table S1 . Average method blank concentration (blank), method detection limit (MDL), minimum, maximum and mean sample concentration for each traverse year, and a MDL-mean concentration comparison (MDLC) for each surface snow IC ion and ICP-SFMS element measured in this study. MDLC = method detection limit as an approximate percentage of the mean ion or element concentration. 
